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ABSicRACT / 

This study evaluectes the Unified Sciences and 
H^themaibics for Elementary . Schobl (OSMES) curriculum developed by the 
Education Development Center in Massachusetts. Effects of using USHES 
materials on students* economic understanding, attitudes, and 
problem- solving ability were explored. The research also examined the 
simultaneous relationship between achievement and attitudes. In the 
study, control and experimental classes were selected on the basis of 
whether the classroom teacher had participated in a* summer inservice 
program on economic problem solving. Teachers in the experimental 
inservice group were eitposed to basic economic concepts and their 
application to problem solving in the classroom. Students in their 
classes worked on an economics*-oriented OSMES unit, ''Manufacturing,'* 
during one semester. Teachers in the Control group received no 
instruction in economics or problem solving during the evaluation / 
period. Results indicated that intermediate elementary students 
significantly improved their economic understanding by working on 
comprehensive, realistic, and: economics-oriented problems as found in 
the DSbES curricullim. These students seemed to ^evelop a 
substantially more .positive attitude toward economics. Also, the/ 
program seemed appropriate for both cognitive and affective learning. 
Howeirer, an untrained teacher would probably have difficulty adding 
an economic dimension to student problem ^solving from simply reading 
the USHES materials. Therefore, iftjsdbrvice training will improve 
teachers* economic understanding and will prepare them for 
>in1broducing USHES material into the classroom. C^uthor/KC) / t 
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Intrpductlon ' ^ ' ^. ^ 

The stated purpose of econofldc education is to provide stiflHents with 
the economic understanding and problem-solving 'ability to deal 'with both 
personal and societal eccniomlc problems [151. To achieve thi|p purpose, 

' ■ ' ■. ' ' ■ ■ ■ ' ■ '■■ v„ ■ I ■■ 

/ students at all ages may need expedience In wofklng on meaningful economic 
problems [12, 13, 26].' Unfortunately, ttw opportunities have beerr provided 
f&r elementary students to learn feconomtcs using a realistic problenv iolvlng 

approach, f 

' • ' ' ' . • ' ? 

0»e reason for the failure to Implement various approaches for teaching 
economfcs may be the inadequate economic understanding of elementary teachers 
[21, 25]. Although extensive resources have beJIl^ used to upgrade teachers' 
stock. of econondc knowledge through. liiTrserVice course* w f23], more research 
is needed on , the lie thods, materials,^ and types of in-service training which are 
effective in Vthe classroom .[6]. Combining In-rservlce economic instruction with 
tradj^ihg in'|he use of a realistic pi^oblem solving approach may improve Economic ^ 
^i^tanditig of elementary .teachers and; their students. 

7^ 4W -Estimating the effects of programs on student economic learning, most 
'evaluation studies in econbmic education have only measured student outcomes 
ill the jdib have often neglected to measure student lelmi|ig . 

in the 4$^ct±ve dbmiLn [20] . Moreover, the possibility of a simultaneous 
relati^^jn^ ecoftpmlcs and attitude towards e<lonomics^ 

may .require the ^sj^ of simultaneous eq^iations techniques, such as two stage . 
least >squares' ,(SrSLS) , to obtain consistent Bstlmat^s of model parameters. 
This statlsticalv^rocedure has received limited use. in economic education studies. 



This tftiidy^investigates the effects of a teacher In-service program thit 

. ■ . ■ ■■■■■ - ' ■ . .■ ■■■ ; ■ • .1 ■ 

provided instruction in econdmlcs and problem solving as it applied to the ^ 
Unified ^lences and Mathematics for Elementary School (USMES) curriculum [9]. » 
single and simultaneous equation models are spe^fied and Estimated to account 



for the efffecta of achievement an^ attitude .on one another In student 
economic learning. To measure the effects of the In-aervlce training on 
teachers' economic understanding, a single equation model Is also es.tlmated. 
Finally, summary estimates the/full ef|lcts of the in-servlc*e program on 
students are obtained using ^ombl^ied results from student and teacher data ^ 
analyses,. ; . . ' •{ ■ 

Design of the Study ^ V- ' 

This study was conducted In the St. l^ul (Minnesota) Public Schools. 
non-e<ttavalent control group design wasi^'used with control and ejcperimental 
^classes selected on the basis of whether fcl^e classroom teacher participated 
in flkj^summer in-service program 6a economic problem solving,^ Treatment for 
the eocperimental teachers involved exposure for three hours a day over a four- 
week period to basic economic concet>t8 and their application to problem 
skiving in the classroom. Experimental* treatment for students included working 
on an^conomics-orlented USMES' unit Hanuf acturing [10], overman eight-week 
•pef ic8l in the subsequent fall. Control teachers and students received no 
instruction in economics or problem solving during the- evaluation period. 

Information on student age, sex, grade level, and absences was obtained 

from a qu^sijL'onnaire. SCudebt socioeconomic status (SES) was Estimated from 

* ^ X' _ ' 

census tract estimates of the average value of housing on. the block where the 
student 'lived. , Studedt xmderstanding of economics was measured by a reduced ^ 
29 ^question form^of the Test of Elementary Economic (TEE) [36']. Student . 
attitude towards economics was assessed by a semantic differential instrument. 
Pre and post^test teacher knowledge of economics was measured with forms A and 
B, respectively, of the Test of Econbml^c Literacy (TEL) [17]. All t^st 
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Instruments showed, suitable reliability .and validity' 

Experinental teachers were preTl><<^ed ^ the first day of the In-service 
workshop and post-tested on the lastN^^iy of the workshop. Control teachers 



K ' 



were pre-t;ested at the beginning of the workshop *and post-tested at the time 
their students received their pre- tests. Students were post-tes^t^d eight weeks 

' a' ' . ' ■ • ■ ' 

later. The teacher sample consisted of 17 teachers, seven control and 10 
experimental. For the analysis of student economic uifders^tan^ing, the sample 
size was 335, 156 control and 177 experimental.^ 

A Simultaneous Economic Learning Modey * ' r 

, The model used for analysis of student economic leanxlng Is presented 

In equations 1 and 2 in Figure 1. In*structural equation 1, post-test 
economic understanding' (Y^) Is ^considered to be a fun<y:lon of: post-test 
attitude towards economics (Yj) , age (X^^) , sex j[X2),-SES (X^)* pre-test economic 
understanding (X^), grade levels (Xg, X^) ; absences (Xg) , teacher post--test 
economic understanding (X^) , and group (control or experimental, ^iq^ * plus 
a constant term (Xq) and an error term (Uj^) . On the ottier hand, post-test 
attitude towards economics (¥2) la expressed In stiiuctual equation 2 as a function of 
post^test economic understanding .(Y^ , age (X^) , sex (X2) > SES (X^) , pre-test 
'attitude towards economics (X^) » L^ade levelljB KX^ , X-) , absences (X^) , tibacher 

D A. O ' / O 

p6st«»test economic understanding (X^) , and ^roi^^X^Q), plus a constant term 
(Xq)* and an error /term (DjJ^^The two structural ^equations form a model that 
^ incorporates a reciprocal,^ casual' llnk^betwe^ the two endogenous variables, 
post-test economic understanding (Y^X and p^st-test attitude towards economics 
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2 ^ f / 

In this simultaneous equation 'model pre-test attitude towards 



ict^r- 



* economics (X^) Is excluded from equation 1, where post-test economic un 
standing (Y^^) was the depiendent variable, the reason for this exclusion 4)1 
based on the following chaining" and was not ^rbitrary. Pre-test attitude 
(X^) Is directly related to post-test attitude (Yj) > as shown In equation 2 of 
the model. Post-test attitude towards economics (Yj) , in turn, directly 



ERIC 



FIGURE .1 
AN ECONOMICS LEARNING MODEL 
(atructural equations 1 and 2) 



(1) 



\ ■ ^12^2 ^ Yl0\ ^i^^i + ^2^2 ^3^3 ^A^5 



(2) 



^2 - ^21^1 ^20^0 ^^^^21^1 ^22^2 ^3 



T25^5 ^26^6 ^27^7 ^28^8 ^29^9 ^210^0 



where: 



Yj^ ■ post-test economic understanding 

" post-test attitudes towards economics 



1 (constant tc jm) 



age 



sex 



1 



« socioeconomic ^tatus 
^ ^4 prc-test economic understanding 

X. « prc-test attitjde towards econoniics 
Xg « grade A 
. - grade 5 
Xg « absences 

Xg » teacbcr post-test economic understanding 
Uj^ and tlj ■ crroi' terms. 
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Influences pott-teat economic uaderp^todlng (Y, ), as shown by the inclusion of 
as a regressor in eqfuation 1. . Only a contemporaneous direct. link is assumud 
to exist between^ the cbgnltlve. and affective domains. In otl^^fer words, the 
model specif iels" that pre- test attitude towards economics (X^) only has an 
Indirect effect on po^t-test economic understanding (Y^^) through Its direct 
effect on post-liest attitude towards economics (Y2) • In each structural equation 
(1 or 2), only the direct effects of variables are included. Hence, the exclusion 
^ of pre-test attitude towards economics (X^) from equation 1, but its Inclusion 
in equation 2.^^ In this, manner, the model specifications for the structural 
equations provide an explicit way to discribe the complex relationships between ' 
variables I rather than just assuming that all effects are direct , with one-way 
causality, as would be done In a single equation learning model. ^ - ^ 

A cumulative or total description '6f these complex relat^^^hlps con be 
provided by solving for the reduced form equations for "the economic learning 
model. as given in Figure 2. The reduced form and the structural equations are 
alternative representations of the same model In. that both describe the relation- 
ship between economic. achievement and attitude In the classroom. But the reduced 
form* and the structural equations provide different Information and require 
different estimation procedures. The reduced form equations summarize the entire 
structural model In terms of the total change expected In each endogenous variable 
from a change in any one of the exogenous variables. The structural equations, on 
the other hand, merely provide the direct effec+\>f relevant variables on an 
endogenous variable. * . • • . , 

Problems in Parameter Estimation 

If the use of OLS estimation procedures is to be applied to each of the 
structural, equations ,of the models then a number of assumptions about the error. 



AN ECONOMICS LEARNINp MODEL 
(reduced fprm equaclons 3 and 4 



1 : 



•(4) 2 1 - B2,6,2 ^0 ^1 - 82,6,2 ^ 1 - B^.B,^ 



22 y\ 
^2 



.^21^13 ^ r23 „ ^ ^21^14 ' 821^15 + ^,5 



where j 'r 



, B,2U2-HI, . f 

^'^12^21 equation 3 ' 

^ " ^21^2 ' for^^quatlon A 

Xo thru Xj^Q.veri defined previously In Figure 1 



tenna would have .Co be taet [16]. Naiaely» the conditions (1) through (5) would 
be aasumed about the error terns, where represents the error terms and E( ) 
rapreaents the expected value operator: ' 
(1) E(U^) - 0 for all-1 

(2> E(U^Uj) - d^, where 1 - J / 
..(3) E(U^j) - 0, where 1 y j * " ' 

/ 

(4) |/fe(U^U^^^) - 0, where s refers to all t^me^rlods ath^r. 

than the period Indicate by t 

' .) 

(5) E(U^Xj) - 0, where denotes the rbgressors. 
Conditions (1) through (5) state that the residuals haye a zero mean, oonstant 
and finite variance, zero CDva|:lance between or within an equation, no residual^ 
correlation across time within or between equations, and that the Independence 
of the error term with respect to the regressors Is zefo<^ 

The simultaneous equations bl^ Inherent ttTthe stfructural equations can 
be shown by examlnlrig the relationship |'|jlfeliMen the ertor term In equation 1 (Uj^) 
and the endogenous explanatopry variable i^^fox no bias to exist, the correlation 
between the variables would be ejqjected to be zero. It is known, ' though from 
solving for the reduced form equation* 4 for Y, that U, ±^ part of'thS' error term 
for Y^. Therefore, the explanatory variable in the structural equation I is' 
correlated with the errot term U^^islnce: 



\ 



Slailarly, error term for the atructural equatloiji 4.3 (U^) Is correlated 

r . \ ^ ' 

with the endogenous explanatory variable since: 

Mvjl^y^ -^E(Yp]} - . ^12°2 ^1 - ^12 E(U^) ^ 0 . 

• , ^12^21 ^ : ^12^21 



Aa a consequence of the_ correlated e/ror terms (violation hi condltloos 5) , 

1 

OLS estimation of each of the structural. equations can be expected to produce 
inconsistent eacimates of a parameter." Also, the dftlmated variances of the 
regressor coefficients are dependent on the estimation of the variance of the 
error terms (U^^ or U^)^ causing estimated variances of the coef f IclcrUfi to, be. 
biased. All test 'statistics are suspect and cannot be relied on for the rejection 
' of the null hypotheses concerning regressor effects. To correct this situation, 
a TSLS estimation procedure can be en^jloyed [16]. ^"^ 
Post-Test Ecortomic Understanding /^"^.^ ^ 

Table 1 reports the OLS and TSLS estimates of the structural equation 1, 

Both estimation procedures showed the equation to be 'significant (F - 36.602)\ 
2 * 

The R of .517 indicated that more than half of the variance in the data is 
explained by the equation. The direction of the sign and the size of the 
coefficients were similar for each, estimation procedure: 

The most' striking difference between the two procedures was the " 
significance test of the effect of the endogenoas regressor, post-test attitude 
-towards economics (Y^) , on TJh^. dependent variable, post-test economic understanding 
(Y). The OLS estimate indicated that tjhe relationship was significant 
(t = 2. 445; p < .01). The TSLS/festimate showed the effect of attitude on 
achievement in economics to be ^tnstgnlf leant (t - .745; p> .05): 'The us.e of the 
inconsistent OLS estimate vrauld lead to the rejection of a true null hypothesis; 
that post-test attitude, had no significant effect on pos-t-fest economic under- 
standing, after controlling for the Influence of other variables. In other words, 
use of the OLS estimates may have resiATed in a ty^ I ^statistical error. 
, Also important for the purposes of this study was the effect of , 

-^experimental treatment (X^Q).on post-test economic understanding. After 
controlling for- the Influence of 'other variables, 1.88 out of a posg^ible 29 



point, waa tha direct contribution of th. problem solving program to post-test . 
•conomlc understanding.^ a« eatimated* by OLS and Tsls. Students In the 
.xperlmental group .howed a algnlflcant difference in thclc^ economic undcrstatuJin 
when compared to cohtrol students aa a direct consequence, of thel,; experience 
In economic, problem solving. ^ ' 

Previous research had also indicated that a significant posltl've lelatlun- 
.Mp exl|ts betweeAj.tudents' SES. as measured In numirdbs ways/and economic 
-understanding [5, 7. 24]. The TSLS and OLS estimates for students' SeV (X3) m ' 
equation 1 suppQjted these findings. With this student sample, each Increase 
m $100 m the estimated average valiie of housing on the block where the student 
lived contributed a small but significant .005 of a point to the prediction of 
the po8t-t^t e<jonomlcs score. In contrast, each point a student airfileved on 
•the pre-test in economics (X^) added .755 of a point to the post-teSt economics 
score. This variable (X^) as expected, was highly significant and served to 
explain most of the variance In the post-test economics* score. 

Othei: student background characteristics showed leas Influence on post-test 
economic understanding- (Y^) . The OLS and TSLS 'estimates fpr equation 1 indicated 
that the effects of: age (X^-. sex (Xj) . grade level (X^.xp, and absences (X^)^^ 
were all insignificant in predicting student-economic understanding. Of most 

interest, however., was the apparent insignificance of a teacher's post-test 

r . , ■ 

economic understanding In influencing their students' learning of the subject. 
This result may have been due to the stronger inlT^nce of other variables In ' 
explaining the post-test scores; or the level of teachers' knowledge 
may not be sufficient to effectively contribute to student economic learning. 
Whatever the reason, this finding va« not unexpected. The direct effect of 
teacher economic understanding has. not been consistently demonstrated in 
economic education studies at either the "Secondary or thfe elementary level 
[3, J9]. / 
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105 to lOl) 



\ (0, 1) 1 • 
0 - fciulo 

$CS (87 to 600) 



*4 Fr«-t«<t •cJnoraic 
undAr«tandlug 
^ (2 to 29) 

?rc-t«st Attitude 
towards tconoalcii 
(7 to 35) 

Xj Crada 4 (0, 1) 

X • grado 4, 

0 other 

V 

Cyada 5 {0. 1) , 

1 - trade 5, 
• 0 • other 

Absences (0 to 12) 

Teacher, pose -test 
•eonoiilc under- 
•eandln; (18 cb 39) 

XjQ Croup (0, 1) 
0 ".control , 
r * experlBcntJia 



^ .086 
(2,445)* 

I. . 

-.027 * 
(-.821) ' 

^121 
(-.3A4) 

.005 
(2.391)* 

.755 j 
(15.177)** 



N.A. 



-i.sao 

(-1.779) 



-.79* 
(-1.179) 



i071 

.013 
(.385) 

1.885 
(3.879)** 



T5LS Cat Im.if^ 
of Structural 

Ifli'JtL'.oiLJI 

.087 
(.745) 



* (-.821) 

-.121 
(-.341) 

.003 
(2.379)* 

.755 - 
(13.283)** 



-1.579 
(-^.757) ' 

-^799- 
(-1.172) 



.071 
(.865) 

'.on 

(.375) 



1.882 
(2.942)** 



OLS lut ln*tc o 

Roduccd Torsi 
_rqii. ie<on 1 

N.A. 



-.025 
(-.702) 

-.09i 
(-.259) 

. ,006 
(2.475)* 

.769 
(15.34)** 



.027 
(.739) 

-1.654 
(-1.847) 



-.80} 
(-1.16il) 



.065 
(.790) 

.018 
(.557) 

2.218 
(4.700)** 



Constant 

Adjusted 

SEE 

Total equation P 
M , 



2.864 

(.603) 

.317 
3.174 
36.602** 
333 



2.847 . 
(.548) 

.517 

. 3.174 

36.602** • 

333 



3.704 
(.762) 

.509 

3.201 

35.462** 

333 



*Sicnlf leant at tlio .05 level. 
A'SiunirJcant .it tlie 'lOl level. 
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The OLS estimates of the reduced form equation 3, as did the OLS and 
' TSLS estimates of , structural equation 1. iidlcated that the total effect of 
_ SES (X3) ,. pre-ac?xlevement Ih^ Economic (X^) treatment (X^^). were all 

In prfedlction of the 'post-test score " 
to economics. Also, variables found to be insignificant In structural equation 
1 were also Inslgnif Icaiit In tlfJlr estimated? Jtotal effect in red>iced form ' 
eq,ua^ibn 3. in fact, results from both the reduced form'and structural equation 
efetlmates showed no Significant influence of either pre-test attitude (Xg) or 
post-test attitude (Y^) towards econo^ilcs on post-test achievement in economics 
(Yj.). ^Much speculation about the importance of attitude in influencing 
economic achievement Is called Into question by these results. 
Post--Test Attitude towards Economics 

The OLS ^d TSLS estimates of the structural parameters' for equation 2 . 
revealed that the endogenous variable, post-test economic understanding (Y^) , 
Significantly influfeced post-test attitude towards economics (Y^) . in fact. ' 
as shown by the ^SLS estimate in Table 2, each point a student obtained on the post^ 
test in ecoilomics contributed on average .223 of a point to the prediction of= 
the post-test attitude. score, ^e OLS estimate of this relationship was lower 
(.205),, but the significance of the effect was greiater (p < .01) than the 
sifi^lficance level of. the TSLS estimate (p < .05). Again, th6 reason for this 
difference may be due to the simultaneous "equation bias. In this case, the " * 
standal^ erroj^. for each varlable^as de^^^^ wo^d be 

Incorrect, and all test statistics usln^ OLS estimates would be suspect. 

The overall equation for equation 2. w:^ iilghly^ s^ 
(p < .01) by^ both the OLS and TSLS estimates. The adjusted of .232 
indicated the equation explained 23 percent of t^e varian*^^ in /the .data, 
a 4pod result^ relation to much attitude researob In iducatlon. Besi'des 



TABLE 2- 

REGRESSION RESULTS >ROM ECONOMIC PROBLEM-SOLVING STUDY 
fC-«t«ti'4tlc In parentheses) 



Dependent V«lablo: Posc-ccst attitude 
tevards economies 



Regregsors 



Post-test ccoHomic 
understending 
(2 to 25) 

*1 Age i:i05 to 161) 

Xj Sex (b, 1) 1 • male, 
0 •» female 

SES (87 to 600) 

\ Pre-t •St economic un- 
derstanding (2 to 23) 

X5 Pre-test attitude 
toward economics 
(7 to 35) 

X, Grade 4 (0, 1) 

0 -.other, 

1 " grade 4 

Xy Grad<-5, (O.-^l) „ 

0 A, other 

1 - grade 5 _ a 
X- Absences (0 to ■.12) " 

Xj Teacher pre-te'sc. 
economic undcrr-' 
standing (18 to 39) 

0 ■ control, 

1 » experimental , 



OLS Estimate 
of iStruetura} 
E<yttatlon 2 

.2'05 
(3.275)** , 



.025 
C496) 

.358 
^.(.6^4) 

.002 
(.496) 

N.A. ' 



.310. 
(5. 684)** 



-.535 
<-.402) 



.129 
(.127) 



-.082 
(t.672) 

° .062 
(1.280r 



3.406 
(4.757)** 



TSLS Estimate OLS Estlnate 
6£ Structural of Reduced Form 
Equation ;> Equation 4 . 



.223 
(2.316)* 



.025 
(.518) 

.357 
(.680) 

.002 
(.421) 

N.A. 



.309 
(5.562)** 



-.«94 
(-.368) 



.138 
(U35) 



-.081 
(-.664) 

.062 
(1.280) 



3.360 . 
(4.542)** 



n.a: 



.019 
(.398) 

.335 
(.635) 

.003 
(.^04) 

.172 
(2.297)* 

.314 
(5.6S0)** 



-.864 
(-.646) 



-.042 
(-.408) 



-.067 
(-.539) 

.066 
(1.350) 



3.855 
(5.472)** 



Constant 
Adjusted 

SEE ,'7 
Total equation F 
M 



.9.629 
(^.256) 

- .232 

<i738 

il.047** 

333, 



8.997 
(1.251) • 

.232 

4.739 

11.036** 

333 



9;824 
(1.355) 

.220 

4.777 

10.330** 

333 s 



*SJnnirjc.niii at the .0!i level. 
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post-test achlevenfint (Y^^) , two other variables were Important in 
explaining the variance. Not surprising was the .8ti»ng Impact of pre-test 
attitude (X5) on post-test attitude towards ^onomtcs. Each point the 
student received on the pre-test attitude tiie as ure provided .309 of a point on 
average to the! determination of the post-test attitude scores, as estimated by 
TSLS. Also significant wjas the effectj^of experimental treatment (X^^y on 
post-test economic understanding. In receiving Instruction in economics ^ ' 
through the real problem solving unit;. Manufacturing , student post-test attitude' 
towards economics bfecame significantly more positive by 3.36 points out of a 
possible 28 points, as estimated by TSLS In equation 2. .Experience in economic 
problem solving, then* had a substantial input on both the affective and the 
cognlirlye learning of students. 

The OLS estimates, t»f the reduced form- equation 4 showed that the 
pre^tes.t economic understanding variable (X^) significantly contributed to 
the ptedidtlon of post-test attitude (Y-) , together with pre-test attitude (X ), 
•and the group treatment variable C^q) . The significance of pre-test economic 
achievement (X^) Indicated another clear link between achievement and attitude 
In economics learning. In this case, the link was an indirect one based on the 
simultaneous equations model: Pre-test economic understanding (X,) dire'ctly ^ 
influBTiced post- test economic understanding (Y^^) , which in' turn directly (i 
inflyenced post- test attitude towards economics (Y-) . • 



/ In conclusion, results froirf estimating the reduced foi^ equation 4 by 
t)LS and the structural equation 2 by TSLS, showed both a significant effect 

e».,' .. '■ ' ^ 

Of either pre-test achievement (X^) or ^ost-test achievement (Y^) in economics 
on post-test attitude towards economics (Y ) . In contrast, .results from 
estimating the reduced form equation 3 by OLS and the structural equation 1 by 
TSLS, revealed no substantial Influence of either pre-test attitude (X ) or 
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pcst-te.t .ttltude ay t<»ard, ^„ .« p.st-te« achleve-eit 1„ ecc^c-ics 
(\). These findings suggest, then, that «.hleve«ent In econuis probably h.as 
a »uch st,:onger effect on .tttt.ude towards etonoMcs than attltuL towards ^ 
econoMcs has on achleve^nt In the subjiBct. cisequently. one Lrect means 
of l^rovlng students attitude tov,ards economics appears to he t|>e im^rove«^„t 
of their economic understanding. / 4, 

Teacher Post^test Results 
. - To estimate the effects of the su»^r In-servlce program ol teachers, 
a single e,uatl3n model was specified. Teacher post-test scorel In econo^cs 
were considered to he a function of the foUo^ng variables ln|e,uatlbn 5 = 
*»e tt^). pre-iest economic uhderstandlng (^^ . pre-test Interest In economics 

of graduate credits received rx 1 ^vt u ^ 
■ "sceivea J , and whether- the teacher 

participated m the In-servlce program (control or e=cperlmentaX. Xj) . These 
varlahles were selected since they vould control for such Important factors as 
-atunty. previous Wledge of and Interest In economics. a„d the ed,catlonal 
, background of the teachers [34. pp. 54-62], ' , ' 

The results in Table 3 showed that pre^test economics score (X^) was most 
l.:.p«rtant In determining the post-teSt score In econpmlcs. In addition, the 
e^erlmental teachers gained a significant .7.03 out of , possible 46 points, 
on average. In their economic understanding a^a direct result Of attending ' 
the su-er.ln-servlce program, after controiu^g for the effects of other 
variables, research m ^co-lcmlc education has indicated that In-servlce 
training can contribute to the Improvement of the economic understanding of' 
teachers C3]. Results from eWtlon 5 lend support to the growing evidence 
that teachers. Including elementary teacher^, are able to learn a significant ' 
amount of economics even ihen that ln«^itlon Is co^lned with pedagogy. [6. 7]. 
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TABLE 3 

.REGRESSION RESULTS FOR ECONOMIC PROBLEM- SOLVING STUDY 
(t-8Catlstics In parentheses) 



Reg'rcssors 



^ Age (28 to 53). 



^2 ^®*'<^*'®«' pre- test under- 
fitandlng of, economics 

Teacher pre-test interest 
In economics (1 to 5) 
1 - low, 5 « high 

X. Number of graduate credits 
. (2 to 60) 

X3.Gro<up (0. 1) 1 - experimental, 
• 0 •» control 

• •■ ■ ■ 

Constant . " , 



Adjusted R^, 
SEE 

Total equation 
N 



•Dependent Variable: Teacher 
post<^test understanding of 
economics 



OLS Esti nate of Egmition 5 



A 



\ 



-.243 
(1.699) 

.659 
- (3.295)** . 

1.622 
(1.009) 



.122 
(1.906) 

7.032* 
(2.314) 



7.306 
(.701) 

.■^2f> 

4.260 

3.585 



' *Signlf leant "at the. .05 Icvc],. 
•"♦Signlf leant at the .01 level. 
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Coablnlng Results: The 'Total In-Service Imp aet 
: Results from post-test student and teacher data analyses can be combined 

. usm^ a procedure suggested by Thornton and VredWeld [32J. J^ile thls procedure 
does not i>en»lt hypothesis testing/it does provide a means of deriving a sunnna'ry 
es'timate of the .full effect of th3 in-service progL. Also the estimates from 
.the simultaneous equations model can be used to calcul^a summary measure of 
learning in both the cognitive and affective domains. 

To illustrate this approach, the results from estim^lng the reduced 
fop, .equation 3 of the slmultmieous equation model show that experimental 
students differed from control students by 2.218 points in post-tesf ecc^omic 
understanding. ^7 This 2^48 point difference understates the full impact of 
the in-service program sijl^e their is an additional Impact on student from 
the summer In-setvice program on teacher economic 'understanding. The reduced 
form-estimate for the total effect of teacher post-test economic understanding . 
(Xg) on student post-test economic understanding in' equation 3 was .018. Also, 
It is known froi esg^mating equation 5 that experimental teachers' knowledge of 
economics differed from control teachers by 7. 05 points on average as a result 
of participating in the in-service program; Using. all three estimates, the in- 
service program had the total effect of increasing experime^^tal students average 
test score by 2.35 poinis (2.218 + .018 x 7.032) , or by about 8%. 

Similar procedures can be enployed to derive an'edtimate of the full 
impact of the in-service program on student attitudes towards economics. ^From 
. the reduced form equation 4, the total effect of the experimental treatment 
on student attitudes towards economics was estimated to be 3.855 points. The 
contribution of teacher post-test knowledge of economics on student posUtest 
attitudes towards econond.cs was estimated in equation 4 to be* .066. The 
expeirimental teachers differed ^rom control teachers by- 7. 032 points on -average ' 
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In their economic understanding, as shown by Table Consequently » the In- 

• .. ■ . ^ ' • '•..,-„ 

service pjrogram had the combined Effect of raising experimental studifents* average. 

t • • 

attJLfude tdwards economics score by A*319 points (3.855 *+ .06.6 x 7.032), or a ' 
15Z Increase. 

Implications ' • ^ . 

The above findings suggest a tiismber of Implications for research, 
classroom Instruction, and In-service training in economic education. Most 
research in pre-college economic education has measured only achievement out-- 

comes and has failed to assess attitude outcomes. In fact, there may exist 

».• . " 

a simultaneous relationship between achievement and attitude outcomes in 

* • • 

economic learning. Using OLS to estimate a simultaneous relationship between 
economic achievement and attitude may produce inconsistent estimates of model 
parameters. Use of TSLS permits consistent estimates to be obta4.ned. For 
exaiq>le, when the' TSLS procedure was used to estimate the parameter^ of the economic 
problem solving model, it appeared that achievement in economics had a 
significant direct influence on attitude T towards economics, but not vice- versa . 
The use of OLS estimates of this relationship ^ould result in a type I 
statistical error. 

One major purpose of economic educcftion is to provide students with the 
economic knowledge to handle both personal and societal economic decisions. 
Intermediate elementary students appear to significantly iiq>rove their economic 
^ understanding by working on comprehensive, realistic, and economic-oriented 
problems, as found in the USMES currictilum. In the process, students seem to 
develop a substantially more positive attitude towards economics^ ^ This program 
appears to be well suited to the level of cognitive development of students and 
contributes their Affective as well as their cognitive learning. 



The economic understanding of most elementary teacher^ is limited. Also, 
since USMES materia^ contain no specific economic content, an untrained teacher 
would probably have difficulty adding aii economic dimension to student problem- 
solving wotk from simply reading the materials. Instruction 1* basic economic 
concepts knd problem solving methods may be necessary for teachers to help them 
Integrate economics into the interdisciplinary, problem-solving approach 
found l^k^SMES. This type of in-service training appears to improve teachers' 
^ economic understanding and to prepare. teachers for introducing economic 
problem solving In the classroom, 

5 

In short, the findings Indicate that teachers and students gain 

* ^ ■ •' " 

substantial benefits from tjhe in-servl*ce program in practical economic problem 
solving. Simultaneous equation techniques can Ivapxove estimates of program 
effects on economic achievement and attitude. 
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Footnotes , ~ 

• ro°^ ^ distinction between "real" and "contrived" prob;em solving see 
[St pp. 5-15J. For a discussion -of the use of "probl9in solving models lor 
InstruQtlon.ln economics and the social studies, see^34, fip,. 3-19]. " 

2 . * ^ ' ' 

In economic education research, attitude has been considered In some 
studies to a, function oJ^OK;hlevement [13, 18, 29j. In fatt[ Gefy [13] ^ 
•estimated a learning Mel ind concluded that "attitudes and feelings may 
be just as significant as' aptitude and achievement in explaining economic 
understanding." [p. 158]. On the other hand, studies haVe also indicated 
that economic understanding may sigtilflcantly Influence student attrfLtude 
towards economics [33, 35]* No studies appear, to have examined the joints 
relationship between economic achievement and attitude towards economics. 
Learning theory ajso suggests that a reclprocal^relatlonshlp may exist between 
the cognitive and affective domains [26, p. 24; 27, p. 76]. 

• ' • ^ '''■'■'•( 

"3 

The most notable exception is a study by Becker aitl Salemi £23. For a di«:ussion 
of the application of various statistical procedures to non-recursive mode^ in 
educational research see Anderson Ci3 . Soper [30, p.239j recommends multiple linear 
regression anaiysis'dE or most economic education studies. 



4.Although classes^were not randomly assigned to treatment, there was , "no 
reason to suspect differential recruitment" related to treatment. Following 
this distinction by Campbell and Stanley [4, pp. 219-220], the study design 
can be considered as a npn^equivalent control group design.^) 



5- 

The problem in the Manufacturing unit was "to produce in quantity an item 
that is needed*" [10,. p T ]• Among the items made were stuffed animals, 
clay pots and ornaments, Ebokmarks, jewelry, 1978 calendars, pillows, school* 
emblen^ folders, candles, and pencil or ticket holders. 

Age was expressed in months since this variable would serve to explain more 
variance in the data than/age in years. A grade level variable was Included* 
to reflect possible differences in curricula experienced by students. 

7 . 

As has been noted by Others [31], the "income-housing relationship may not be 
perfect and corrections may be necessary. HpweVer,' for this study, the •* 
correlation between the average value^;pf housing and family Income in each 'of 
the scfnool enrollment areas was •9A» 
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(1) The selection of iteina^ to eliminate from the TEE was based on their 

extreme- difficulty level, in a previous Separate sample study. The increase 
In reliability (.SS to .65; KR-20) did not come at the expenpe of content 
validity since all areas ^ the test Mtrix^were still covered, (2) Scales 
In the semantic differential included^^ val«able-worthless ; serious-funny; 
important-unimportant; ^iseful-useless; careful-haphazard; logical-illogical; 
important for the future-unimportant for the future. The ^alue of this approach 
has been established [8, 35], Th6 pre- and post-test reliability of the 
attitude measure was .82 and • 88, "Xrespectively • (3)^ The TEL was used with 
elementary teachers since the test measured underatandlng of basic economic 
cgacepls, as taught in the program^ The pre- and post-test reliability was 
*'and^^,81, respectively.' . ) l' * 



Extensive hypothesis testing was conducted to provide a basis for aggregation^ 
of classes into control amd experimental groups. Also, pre-test differences ^ 
in economic understandings and attitxides towards economics were examined. 
Although ^the pre-test grouV differences were slight»^ the pre-test scor« 
continued to be as regressors in the post-test analysis '[34, pp. no/l37]. 
■ « K'.r . ' ■ ' ^ . 

10 

For this study, pre-test economic achievement and attitude are being . ^ 
considered exogenous variables. Using a more technical distinction, tljese 
variables are lagged endogenous/ Variables. It is customary to consider 
exogenous and lagged endogenous variables a6 pre-determined variables . \ There 
are some problems^with this dlfitin<:tlon, as has been noted by Maddala 
[22, p. 238] among olMjprs. * 

^^Following a similar reasoning process, pre-test economic understanding (X.) 
was exclude'd frcp ^structural equation 2.^ 

12 ' * 
The reduced form equation expresses each endogenous variab^ as a function - 

of only exogenous variables. In the reduced form equation, condition (5) is 

not violated; OLS estimation procedures can be used to obtain consistent 

total , but not direct , estimates, assuming, th^t conditions (l).to (4) are met. 

13 ' ' ^ 

Indirect least squares can. also be used to derive the unique, ctmsistent 

parameter estimates. These estimates will be identical to TSLS estimates when 
the equations are exactly identified, aa is the case in this mode'l [16]. 

I ^ ^ 

14 ' ' . 

One of the reasons for the different test results is the nature of the standard 
errors for the OLS and TSLS estimates. In general, the standard errors obtained 
from the TSLS estimates are greater than those for the OLS estimates. This does 
not mean, though, that the OLS method is better. The standard errors from the 
OLS method cannot be the correct ones, k5s^tiii>ff6' estimates fail to control for 
the simultaneous relationship that may exist. The TSLS estimates, then, are at 
least assymptotically the correct estimates within the equational system considere 
[22. p. 241]. . 
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f^imi". ««"lt8 have been found, by. Ellis and Glenn [11] using the ^ 
. Manufacturing unit with .upper middle class students. . 

VThe reduced form estimates are used here Instead of the TSLS estimates for ' 
one reason. The re<inc^foxin estimates measure the total effect of a variable 
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